Introduction
The use of different polymers in orthopedics to fill osteochondral defects has a recent history. This new area of biomaterial research aims to develop implants, endowed with properties biocompatible with bone tissue [1] [2] [3] .
The repair of osteochondral defects is complex and not yet fully elucidated [4] [5] [6] [7] [8] [9] . Whatever the cause, the healing of these defects follows a sequence of events that can be divided into three phases, in accordance with the morphological changes: the inflammatory phase, a repair phase and a remodelling one [8] [9] [10] [11] [12] [13] [14] [15] [16] . In the inflammatory phase, hematomas are formed and reorganized, platelet growth factors are released and tissue formed which is rich in progenitory cells derived from within the bone tissue itself and peripheral blood. These cells, in the repair phase, will form the primary bone tissue, by a process similar to endochondral or intramembranous ossification 6, 7 . Subsequently, this tissue undergoes remodeling aided by osteoclasts until mature or lamellar bone is formed. This phase can last months or years until the newly formed bone, by mechanical forces, acquires the structural and physiological characteristics the bone had prior to the defect [6] [7] [8] .
Osteochondral healing led by biopolymers offers protection against the invasion of competing non-osteogenic tissues. It is for this reason that the defects are filled in with organic or inorganic matrices, which are slowly re-absorbed and replaced by newly formed tissue [6] [7] [8] [9] .
The aim of this study was to measure the areas of the healed defects, produced in the femoral condyle of rabbits, after filling them with biopolymer sugar-cane gel (BPSCG), at 90, 120
and 180 days, compared with the group control which underwent natural healing.
Methods
The 
Surgical technique
The rabbits underwent general anaesthesia with 5% ketamine hydrochloride at a dosage of 50 mg/kg of weight, associated with 10% chloral hydrate at a dosage of 0.5 ml/kg of weight and complemented with local anaesthesia, 5 ml of 2% xylocaine diluted in 9 ml of distilled water.
After shaving the surgical area, antisepsis was performed with iodine solution and affixing a fenestrated surgical field. A medial incision was made, followed by arthrotomy and lateral dislocation of the patella for a better view. With the knee flexed, each femoral condyle was exposed and with the aid of metallic trephine, osteochondral defects of 3.2 mm in diameter and 4.0 mm deep were produced in the femoral condyles of each knee.
The animals were divided into two groups: Study Group, right knee, the medial and lateral condyles were filled with BPSCG;
and the Control Group, left knee, the medial and lateral condyles, Statistical analysis was performed using the nonparametric Mann-Whitney test. A significance level of p<0.05% was accepted to reject the null hypothesis.
Comparative study of the areas of osteochondral defects produced in the femoral condyles of rabbits treated with gel of sugarcane biopolymer

Results
The measurement in centimeters, compared to the scarred areas of femoral condyles in both the study and control group showed no significant differences ( Figure 1 and Tables 1, 2, 3) . Albuquerque PCVC et al.
inert material; the second, bioactive and biodegradable materials;
and the third, specific stimulators of the cells' response 3, 6, 7 Second generation materials such as PLA and PGA polymers have been used in vivo to repair osteochondral defects such as support brackets of matrix cells and it was shown that they filled tissue defects with better quality tissue more quickly 3, 6, 7 .
In this study, BPSCG was used in the repair of osteochondral defects with the aim of completing and providing substrate for the healing of the articular cartilage surface. There is a growing area of tissue formed on the BPSCG with similar dimensions in both the study and control groups.
The measurement of small areas of tissue using a stereomicroscope, photos and the Image J ® program was conducted by Pereira et al. 10 in studies of rat femurs, showing results in quantitative variables, by which the two groups were objectively compared. We used this method being used in our research, because this allows an objective comparison between the healed areas of the osteochondral defects to be made.
Using digital cameras, as part of their photogrammetric methods to measure areas, has been the practice of other authors 11 .
The results found by using BPSCG to fill osteochondral defects showed that the size of the healed area is similar in both groups, which was also evidenced in the qualitative macroscopic features observed by Ribeiro et al. 4 ,5 when they used osteochondral grafts to repair the femoral defects condyles of rabbits.
The BPSCG used was low density, a fact that probably did not allow it to be fully incorporated into the osteochondral defects. This line of thinking is due to the results obtained in other papers in which this material was used in dense form, as cited by other authors, for the repair of defects in arterial vessels, membranes, the urinary bladder and hard material [11] [12] [13] [14] [15] .
The Mann-Whitney statistical test was used as it is appropriate for the size of our sample and the distribution of data 8, 9 .
Conclusion
The dimension of the healed areas of the defects treated with the biopolymer sugar-cane gel in the study group was similar to those of the control group, which healed naturally.
